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【論文の内容の要旨】 
The term “Aptamer” is the merge of two words ‘aptus’ meaning fit in Latin 
and ‘mers’ meaning part in Greek. They are short oligonucleotides (RNA, DNA) or 
peptide molecules that bind to specific targets. The interaction between the target 
and the aptamer form the conformational change in the target and the aptamer allowing 
the aptamer to bind tightly against the surface of its target molecule. Aptamers, 
unlike antibodies, can be synthesized chemically and are easily modifiable which makes 
a plus point for them to be useful in variety of diagnostic and therapeutic 
applications. In vitro selection using ribosomal display provides a prevailing 
technology to ascertain specific, high affinity aptamers from large random libraries. 
This technology helps in selection of fluorescent signaling peptide aptamers. 
Fluorescent signaling peptide aptamers are useful for biological science and 
diagnosis. In this research, I constructed signaling peptide aptamers against targets 
using ribosomal display technology. In order to in vitro select signaling peptide 
aptamers, an environment sensitive fluorescent probe, 7-nitro-2,1,3-benzoxadiazole 
(NBD), was coupled with tRNA through aminophenylalanine and the tRNA was added during 
preparation of random sequences peptide library for ribosome display. 
I selected signaling peptide aptamers against verotoxin using ribosomal display 
technology and performed the interaction analysis. Verotoxin is a shiga-like toxin 
protein that causes mild diarrhea to life threatening hemolytic uremic syndrome. 
Similarly, I also investigated the interaction between the selected peptide aptamers 
with calmodulin (CaM.), a calcium modulated protein. The detail interactions of the 
selected peptide aptamers with CaM were investigated by nuclear magnetic resonance 
measurements in addition to the surface plasmon resonance and fluorescence titration 
measurements. 
The selected peptide aptamer against verotoxin showed change in fluorescence 
on interacting with verotoxin. This aptamer specifically interacted with verotoxin 
and the dissociation constant (Kd) was 3.90 ±1.6 µM. The fluorescence intensity of 
peptide aptamer was found to be decreased by 78% on increasing the verotoxin 
concentration. 
In the case of peptide aptamers and CaM interaction analysis, selected peptide 
aptamers showed enhancement in fluorescence intensity by 16-fold on interaction with 
CaM in presence of calcium ions. It was demonstrated that the selected peptide aptamers 
have different binding sites on CaM. 
In conclusion, by introducing NBD as a side chain of non-natural amino acid into 
a library of random sequences, I successfully obtained fluorescent signaling peptide 
aptamers and demonstrated the interaction of selected peptide aptamers with the target 
molecules in detail. The developed signaling peptide aptamers specifically interact 
with targets by changing the fluorescence intensity. These aptamers can be developed 
further as a diagnosis tool to detect verotoxin and as biosensors to understand the 
CaM modulated signaling pathways. 
